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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processing device and a digital camera, capable of suitably 
adjusting the contrast for the contents of an image, an 
image processing method and a recording medium. 
SOLUTION: A histogram (a) of an input Image Is acquired, 
then a luminance value (KinL, KinH) of an Input side, of 
which the ratio of its accumulated frequency corresponds 
to a ratio to a maximum brightness, of reference values 
(KoL, KoH) at the dark and bright sides of an output side, 
is acquired from the histogram, the acquired values are 
determined as reference values at dark and bright sides of 
the input side, and then is subjected to the brightness 
converting process for converting (KinL, KinH) into (KoL, 
KoH). When the image of VGA size has a brightness data 
of 8 bits with the ratio of KoL of 1 0% and the ratio of KoH '"^ 
of 90%, the KinL becomes (640 x 480) x (1 0/1 00)-th in 
brightness value, and KinH becomes (640 x 480) x 
(90/100)-th In brightness value. A brightness distributing 
condition of the input image is reflected on KinL, KinH, 

which reflects on the distribution of the brightness of the output image, and the contract can be 

adjusted suitably for each image. 
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fz.vm\m\^xmm-t^t. 

GAINmax= (KoH' -KoL) / (KinH-KinL) 
(rrT\ GAINmaxli, ^I^WOft^fi) it 

[0 0 5 0] tfiii^h. ■m^^y^:gt-rit. 

(1) k<KinL (D<bt. 
g= (KoL' /KinL) 

(2) KinL< = k<KinH <Dt^. 

g= (KoH' -KoL' ) / (KinH-KinL) 

(3) KinH< = k tDtt, 

g= ( (2 5 5-KoH' ) / (2 5 5 -KinH) 



(7) 



11 



[0 0 5 1 ] mi 0 (c) &.±.(D=iyVy:^h^m 

fi^^mK^mi^-r^^tt^xt^o ^.e*^. mo 

(a), (b) (i. K^S(7)tfj|i(C*5tt5H 

1 0 0 5 2 1 5 (Dmmmm) fttc. ^isb^w^ 5 

tx- ^ (cov ^T (±. m 1 (D^ffiwms t mmxh?>o 

[0 0 5 3] 11 l(i. *^ftroff^ll(-t3(t5CPU6 
(75^af)j^^^-j-7n-f--t- hT-fcoT. CPU6 

O^Wif^^^ffiKinL, KinH^SJ#-r5 (^^xy^S 20 
D1~SD3) o 

[0 0 5 4] tammmmmuKomK xti 

iJWPJiJwiS^IBKinHJ; 19 t^#v^t tT\ $ tic, 

i±i*fiijroptij(D^^ffiKo L ;4\ AtlimmMmi. 
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[fttiiB] ¥fifel8^9.^ 20B (2006. 9. 20) 
[ It IE (73 ^ ] 

M^^ass. wte^a^^fe. s.t/. w^i^m-f ^ ^ y j:. 

2 ] 

[ffijE*t*»««] mum 

[ W I CD ^ ] 

[ ^ f f ft * « ffi H ] 

[ It * « 1 ] :h y ^ Ati-r ^ xts^m.t . 

P5 1^ ^ (c a ^' V ^ T ffi ;^ ftj » g ffi J: !>' ifl ffl » ^ it » # 1- ^ M ;^ ffl » ^ ffi St # # a ^ 

~^ <p ai;^iim^mSt##^(^ J: o TSt# g nfcaj;^)1lH5gitttfe J: t>' a ;b ffl » ^ ffl >Pt 
JS-r ^ A;^ Wffiffgffife J: t>'A;^;ffla»itffi^ . mlfEi:: Y 7 a r - CiJ: o 

TSt#$:H/chxhjf7A7^-j^(^jott5»gj»^'oiii'a-;a^g>iS£f5A;bWigaiiis^ 
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. lulSJtl^^atc J: :5Jtg;fe^ ^ t^&o'v^T. Iti IB A ^ 7 - Hi # x - (73 » g ^ 

^± ^ t ^^m t -r ^m^^m-mMo 
m^n^^i^^ ^ mn^titzsm^^n&mt (P it m^9-\h-r^mi<D%n^^^t. 

m 1 ^ m #S J; 9 ^ ^ ti. fc it JS^ i: sir ^£ ai ;^ « ffiiWg ffl is i W m ;^ W ft » 

MtB a^ftij»jtiisi##i^tc J: ^ ]&# ^ ttfca;^fflfe»affife j: m ;'3 ffiy » g ffl k^x 
iss-f- 5 a ^ ffl tf jg ifi IS ^ ^ @ ^ 

[ W * JI 3 ] ;^7-B^x-^^A^-r5A^#a^. 
::ig?A;ti#^tcj:oTA;^i^ti/-r;»7-B#.y'-:^g3»g'7:)itic^^^^^T^1-b;^hj^'7 

P5 ^ ^ S v^ T Hi ^ tH5 » ^ J: t;^' M ;b ftiJ » ^ ie # -r 5 a ^ tJ » it tt # # ^ ^ 
^ o tti ^ ffl » J£ ffi St # # ^ J: o T # ^ fc a ;^ ffiiJ » ^ ffi J: t>' ffl ffl » S CI j# 
•rst#$jxfeb^hi/7i=sx-j^t^feMt5»s^^g3gij-g-;a^feK£i-^A;^«»igttiag 

m IE ffi ^ ffl g it it # # ^ J: o T St # ^ ti a ^ « ff S tt ^5 fltl te A ^ fti] » j£ it R £ 
J: o ^ A ;^ftH5»^tt J: '3 'b/h g ^ ^ (ctt. ffllBA^^ti.fc;&7-pI 

^x-^t:ifett5»ig^ifej^fe^igg^ ffliBA;^fflH5»^ffiJ: "9 t ^S»it« rofflJi (cfijffli L 

fu IE a ;^ w » g ffi St # ^ a ic J: o T St # g f- ffi * « %m&\%t^mu xf^mn^mm^ 

#l^(cJ:oTR^^ti./c A ^ ftiJ fS » it tt J; I? * t t # (4 . ttJtEA^^Ixfc^7-B 
^ X - ^ It 5 » it ^ Ife ^ ^ lu 15 A ^ « ft » it ffl i 9 1. ft » it fliJ M « $0 W 
T»itam^ff9m2(73»it^i^#^j: 
^ « X. r t ^ i|#ti:^-t-5MftMgSmo 

Ifl*3l^] luiaA;^tJ1SffSffl*5itJ^A;^{»Ji«ff«fi<75ra©»iS*i i: , milSffl;^ 

^ m.\z. m^fz rt^it$mt-r5ff*^i 3_v^-fnA^tE«(7)M#^agfi„ 

[ !f * H^] lutE fc ^ h j^" 7 Ax - ^ St##^ i 19 St # $ t X K 7 A X - 
^ (4 . A ;^ ^ ti. /c ^ 7 - g ^ X - ^ (c IS^$tbfclX{4li»«^tiii:ty T(i*5 1t5x-^' 

itJtEA^^^tl. fflfEafft#l^(cJ:5%^t^£-3v^TSttt^tLfi;»7-pifex-^^A 
^-r5r^^#%^1-5 ti>^il 1 7!;gg 5(73 V^-ftv;6^IEtt<73 B^j!^gSg„ 

[ ft * li n M IE tU ^ y T (4 . ltrlSjt^#a(^J:.5l i ^ B# (c *5 5 7 - * ^ I 

[!f*«8_] BUIE^ttlai y T (4, |filSjf##@t^J:^ %j^lift^feMt5@7fe*^m:^ 

yTSr-irtf::t^#i![i:-r5ft*3i6_xttz.ffi«<75Siffe^ag»„ 

Ifl*«9l :»7"W#7"-^»A;^i-r^A;b;^^y7'^. 
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(D A -y y° I- X X ^ n tz y - m ik - ^ (0 n & (O mm ^ ^ jr :^ h if "7 

=f ~ ^ "^'i^-t h t- y^ V y f - ^ 7- y- y V° t . 

^ ffi :^ W » ^ ifi St # ;^ X y ■/ ( c T # ^ a ffl {5 g ^ ffi J: m fiij » g ffi (c jFf 

g fife ^ IS » ^ W ^ {j: jg » it jfli 31 6^ ^ L T a m ^ ^ » g ^ m X y ^ ^: 
[ ft * II 1 0 ] =^ > ^ - ^ . 

;i77-IiI{fex-^grA;^1-5A;^)^^. 

:l<7)A^#^(cJ:oTA;^^j^/c;&7-Bfex-^<7?ffJg(Og^5>^^^^^1-b;^^j^"7 
AT-j^^Sl#1-^t:;^ V y J^^' - 9 

lufBA^^t^fe^7-IBftx-<^^aj;^1-5ttj;>Jffl;a^»%T-g:5^7-M^x-^g3^|J 
P5 ^ ^ i c S V ^ T ffi ;b ftH5 » g 16 J; tJ^ Hi ;^ IfliJ » a 1i ^ # 1- ^ tti ^ W » i£ iit St # # a . 

JS1-^A;^W{S»gfflfeJ:T^A;^iflijaj»gffi^. MfBfc;^ h^7Ax-^gt##a(cj:o 
Tgt# ^ tlfc fc h Ax' - jo tt ^ »g jj-^^W-^^^ A;^fflJ»Stt^^ 

ftj IB A ;^ ffl g M IS: ^ ^ ^ J: o T fj: g ^ ti. /c A ^ fiHS g it tt J; U^" A /j ffl ft g it It ^ 

[ f w * If 1 1 ] ^ > 1::° _^ - ^ s 
7 - W X - 7v -r 5 7v "/J # 15: . 

- ^ ^mn-r ^ ^ :^ h ^' y j^f- ^ 
m m A 7j ^ 7j y - m i^r' - ^ ^ tii ti -r 6 lii ti m mmx ^ ^ :^ y - m My" - ^ (o m 

T St # ^ b ;^ h ^- 7 A X - ^ tt 5 » g ^ ^ IP #1 ^ b IS g -r 5 A ^ ffl g it tt 1^ ^ 

ffl E a ^ ffliJ » it It St # # ^ J: o T St ^# ^ ti a ;^ fiHS ff ffi ii flff ta A ^ W g it £ 
^^iz X-oXmm^ntzATjmi&mmmi: <0 'b /h ^ ^ t t^a. ffrtBA;^) ^ tvfe ;t7 7 - g 
^x'-^ (^fett 5»g^m>Pi-feffii^^ttitBA;^1lH&giStt J: ff g ffl <Q ffl $ij a L 

mmm7jm»mi&wn^&\cx<>xw%^ntim7jm^nmmt'-mmA73iM\m&mm^ 
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[ 3 ] 

[ffiiE»*»«^ ] mum 

[«jE*j-^3l @ ] 0 0 0 1 

[ 0 0 0 1 ] 

. ig ^ ^ g 7° p ^" 7 M 1" 5 „ 
[ 4 ] 

[ « E *t * » a * ] 0j *B » 
[ME^feiiS^] 0006 

[ 0 0 0 6 ] 

^%m\t. t>t>^'^^(DnmKm.y^xf£^fifLi^(Dxh^. w^roi^^ciig Lfc =. > h 

[^igffiE 5 1 
[«iE>5j-^»^^ ] mnm 

[ffilE^f *5 g ] 0 0 0 7 
[ffijE;^fe] 

§] 

[ 0 0 0 7 ] 
IiSH^«?*-r5/cfc<Z)#S] 

Y y T ~ ^ Mn-f ^ \i V y y M.y'- ^Mn^^t . MtBA^^^fe;^7-gIfer 
- ^ ^ ffi j- 5 ffi ;b ffl a m T # 5 :^ 7 - B ^ X - a Pg ^ a -3' v^ T aj ftHS » it 
ffl J; t>' Hj ^ ftij » it it ^ t# -r 5 ffl ^ iil » it ffi ^# # ^ ^ . r g3 ai ^ W » it fi ^ # # ^ C: 
J: o T # ^ jx a ;^ jlHS » ^ tt J: ffi ^ fiy » g ii£ 1- 5 A ffiij 15 » 

timmU&m^ . ffl IB b ^ h ^" 7 A 7^ - St # # @ j: o T Si # ^ fc ;^ h ^" 7 t - 

^(^fe(t5»a5j-^'pfij-g-^^b^^-r5A;^iffl»SfflBSg^a^. m^^timn^mw-i-^ 

m^Wn-f ^W-i-^m^^Wn^^t . futBga¥^»iglX##^(^j:oTSl#^ti/cauf5l±i 

^it^^^t . mmxt>mm&'&wi.-&^^\^x-oxwt'&^fitzxt\m\&.m&v.^xxiAf: 

m^m^mt. mm]ic^^m.\^i:^\tmm^t\z.m-5\^^X . m^Xti ^i^htzU y -W^y 

~ ^ (nni^^^^i^n^\%t.fz\-i%n^m\-cm^m\c%\m Lxm&mm^n om^^^^ 
^t ^ m^fz:i t^^mti-^. 

[ « E M ^ » *i ^ ] mmm 
im:EMmm n^] 0 0 0 s 
[ffii^fe] 'mm 

i^m^iE 7 ] 
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[ME^^fe^S @ if:] 0 0 0 9 

[ E ^ ] 
[ 0 0 0 9 ] 

C ir /c a Wffi » S tt j: 0 ttj ^ fli] a » g ^ » a -r 5 m 2 t73 y a # a ^ . znm 2 (D 

mm IE 8] 
[ a E » * ♦ II * ] mmm 

[ffiIE*=t*IIg^l 00 10 

i^m^i^ 9 ] 

[«IE>F)-*iI @ ^ ] 0 0 11 

I mm If -mi 

[0011] 

^j^"7i^T'-^]S^#-^a^. tuKA^^^f-^^-B^T'' 
- ^ » ffi ;^ j- ^ a ffl /i> ^ % T ^ 7 ^ M # X - (73 fliij ^ g o v^ T a ;^ 

itfe J: t;ai^ffl»^tt^si#i-5 m^ffl»^its;#^a t . ^ (D :h mm mi^mm ^ ^ 
x^x-^m^nfztii:hmi&m&w:iiXuiiitimnmm\cnit^ir^At}mi&m&m.^xx:^A 

feMt ^ ff i$ jj- ^ ^ f i| -g- ^ ^ ^ 1- S A ^ ffl le # ^ ^ s ttf IS ffl ^ fl] ff it ffi # 

^^i^iX'oxMm^nfztiitimi&mj^ie.-A^mmA^mm&mm'^^^i^x-oxm^^nfz 

A ^ ffiHS g g tt J: 19 /J^ ^ ^ § tc tj: . ffl WB A ^ ^ ^ 7 - M x - feMt 5 » 
m M ^ Ifl IB A ^ « {& » it tt J: 19 -fa » g W ^ M fet (c $|J a L T g ^ 7 m 1 

» a ^ m # a ^ . ffl IB a ^ ffl » 5 tt # ^ a ic J: o T # ^ ffi ^ w a ig a tt |tj IB A 
[^mmmi 0 ] 

[ « E ♦ S i& ] 0J a » 
[ WlE^fe JI @ i& 1 0 0 12 

[*l:&fe] iO^ 
[«iE©f^«] 

I ^ mm mi 1 ] 

[ ffi IE * » S ^ ] 0^ ffl » 
[ffilE^^ftlia^] 00 13 

[ffiE;^fe] 
[ It jE » ^ ] 
[0013] 

^tz. It * « 4 te a (75 IS 0« ta. ±tBti^Jg 1 T^gg 3 (DV^T tl^^tBftiPlSgj feV^T. gfi 



(6) JP 2002-288650 A5 2006.11.2 

mw,wjMm(om(om^m t (Pitman in-r ^wm^^ t . ^ (Dwm^^ x <o mta ^titztt 

[^mmiE 1 2 ] 

[ ffi E >Et » a ^ ] mmm 

[ffi]E?t*3l @ ^] 0 0 14 

I # ^ ffi ]E 1 3 ] 

imjEMm^ g ] 0 0 15 

[ M IE (73 ^ ] 
[0015] 

4 . if * li 5 le « (Z) « Bj ii. ±tBH»Ji 1 ;^S4 co^^-f j^^>Etfe(7?%P^^cjb-v^-r. ati 

-pl^7"-^(^i^^^tLfelX(j:^^<^^tai^yT(^fe(t5x-^T'fe5r^:^#%j:i- 

^ o 

[^mmiE 1 4 ] 

[ffil^f^ii @ ] 0 0 16 
1 5 ] 

[ffiIE»*iI@^] 00 17 

[ ttlE (7? ^ 1 
[0017] 

tfc. If »ig 6 |Bft<D%^ (A. ±IBW^g 1 7^^ 5 (PV^-f tl^>tBft(D|§g^(Cfel.^T. » 

[ 1 6 ] 

[«I^«»W*] ?^*B» 
[ffilE^ftllg^] 00 18 

[ffiiE:^'&] iiJi^ 

[MiEro rt^] 

i^mmiE 1 7 ] 

[ « I » ft » a * ] mmm 

[ffijE^ftiiS^] 00 19 
[«iE^?£] 
[ffilEWrt^] 
[0019] 

* fc. W * 3S 7 f 5 « H 0^ (1. ±lBlf ^JI 6 !B«<P%aj joV^T , ffllElt y T (j:. 
[ #^«IE 1 8 1 

imiEn^mm^ ] 0jai» 
[miEM^m @ ^ ] 0 0 2 0 

[*!:&)£] 
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^7^y7°^. - ^A/j-Xx-7 7°{^TA^i^^fe;&7-B^x-j^coffj*t7)iticj»^^^1- 

jg ffl J: A ;^ ffl ft g g ffi » . tu IB b ^ h j'" 7 A X - ^ # ;^ X 7° T # ^ h ^ 

h ^" 7 A 7"' - ^ }C jo It 5 g 5-> ^ -ffl ^ /J^ IS -r 5 A fti] » ffi K :t ;^ -r y 7° . |tl IS 

tifc A^ffliagit it: J: l/A^ W fgffgiia . itJ IB^bgS^ X y J: 5 ^bfefe^ C:^^- 

L Tgg-^mg;tT 3 y -7° j; /J 5 ^ .b ^ 1-5, 

[ ^SME 2 2 ] 

[«iE>f)-fe»?®^ ] mmm 
imiEnm^ g ^1 ] 0 0 2 4 
[*jE;^fe] 

[ WiE § ] 
[ ^ISffilE 2 3 ] 
[«iEi^*»S^l 
[ffiE>t^3l i ^ ] 0 0 2 5 

[ It IE » F*^ ^ ] 
[ 0 0 2 5 ] 

mmmm^m-^-t ^ 1 0 mm(Dmma. ^^e^-j?^^ 
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IB # # @ ( c j: o T # ^ Hi W {£ » IB jo J: a ;^ W » ffi t c -r 5 A ;^ fflj ^ » 

gfflfeJ:I/A;^fflffiffatt^. jfrlBbx h ^' y ^ ~ ^ W.^ ^ ^ X ^ X ^ K fz 

h j^- 7 A X - ^ (t 5 g ^ j» ^ o #1 ^ P. a g -r ^ A ^ w » g tt 1^ ^ ¥ ^ . mmm^m 

mf"- ^ (om^f&'7^^i&m&m^tii-±Mns.mi^miR^i^mmLxmm^m^n on&m 
i^mmiE 2 4 ] 

II g^] 0026 

l^mmiE 2 5 ] 

[ttl^f*^ @ ] 0 0 2 7 

[ liiE (75 ^ ] 
[ 0 0 2 7 ] 

-j^lrAy3l-5A;^#a. :L(DAtl^^\^X^XA:fj^fifc:hy-m^v'-'^o^m&(OS. 

T dj ;^ ffl fS g it it j: ffi ;>] W » ffi ^ # j- ^ tfi ^ W » ^ ffl St # # a . r a ^ ffl ff j£ 
ffi # ^ ^ d j: o T St # ^ ^ fc a ^ fflia g ^ g J: 1/ a ^ W 5 fa: >Pi- j:^ 1- ^ A ^ ffl i& g 
gfflfe J: I/A^ffiiJffiff gtt^ . fflfB b ^ h 7 Ax' - St##@(;: j: o TSt# ^ j^/•c ^ 
h ^y Ax- (::fe(t5»Jg^^(DgiJ-g-/i>g>g£gi-^ A;^iftiJ»gffiiS^#a. mrfBI±i;^ffl 

m&m^n^mi^ X ^x-mm^titziiitimi&m&m7!)^mmAtimm&mmm^^\z X ^x 

^ titzA^Mmm^mx ^ ^ /J^ g ^ # tl . tfl le a ;^ ^ ^ ;t; 7 - M ^ r - 

ifzmiM^^M^mm^mmA^mi&miMmx ^ h i&n m m (d $Mm \^ u m l x n nm^ ^ 
9 m 1 (pmm^m^^. mmta^mmmmwm^^^^ x xmm ^ ntztii:hmMm&it 
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